Summary
A study was carried out to examine the distribution of individual weights in Helix aspersã nails, the aims being to establish the best estimate of the ponderal growth and also to obtain a model growth curve. Four groups of 20 snails from the same clutch were analysed and kept under experimental conditions from birth up to 6 months. The variability of their individual weights within groups was studied by calculating the coefficients of variation every 15 days. At the same time, the assumed normal distribution of those weights was being tested. The coefficients of variation increased with age and the assumed normal distribution of individual weights had to be rejected. By means of a log transformation of the original data, a model growth curve was constructed, and was used to assess the possibility of estimating age from weight.
We finally reached the conclusion that median weight, rather than the mean, would be a better measure of central tendency to use until it is possible to obtain selected populations. The difficulty of estimating age from weight is emphasized.
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Several species of land snails are being employed in different experimental sciences (parasitology, Received 15 September 1987; accepted 6 April 1989 immunology, physiology, biochemistry), but there are two problems which must be considered when studying individual growth. First, there is a high variability of individual weights, even amongst those animals born from the same clutch (Pollard et al., 1977) ; this may be due to environmental and/or genetic factors (Daguzan, 1982) . In spite of this, the error in relating the original bodyweights directly to ages remains when studying these animals (Charrier & Daguzan, 1978; Chevallier, 1978; Lucarz, 1982) . Secondly, there is an unusual dynamic of the growth process during which, normally, a small number of snails grow faster than the rest, resulting in asymmetric distributions of their weights. Such distributions are said to be skewed and their arithmetic means may not be the most informative central value (Steel & Torrie, 1981) . Sokal and Rohlf (1979) and Mead and Curnow (1983) reported that in these cases, the median value could be a better measure of central tendency than the mean value. The purpose of the experiments reported here, was to study the variability of the individual weights of the Helix aspersa snail and their distribution in order to define the best central estimate of individual ponderal growth. We also analysed the possibility of constructing a model growth curve, from which it might be possible to estimate age from weight.
Material and methods

Experimental animals
The experimental animals used were land snails of Helix aspersa species, born in our laboratory groups was studied by calculating the coefficients of variation. The assumption that individual weights were normally distributed was tested by using the chisquared statistic as a test of goodness of fit of observed with expected frequencies (Mather, 1972) .
Eggs
After observing where laying occurred, the egg masses were collected and placed on quartz sand in beakers. The beakers were covered with wet cotton wool to prevent them from drying out, which is one of the main causes of early snail death. Until hatching, the eggs were kept under the same conditions of relative humidity and photoperiod as the adults, but at a temperature of 21 ± 2°C. Hatching took place about 15-20 days after laying.
and maintained under controlled conditions of temperature and relative humidity.
The animals' parents had been collected locally, from a mediterranean area in the South-east of Spain, around the beginning of spring. They were placed on quartz sand in plastic boxes at 17 ± 2°C, with a relative humidity of 96 ± 2070 and exposed to an illumination period of 12 h per day.
Snails
Four groups of 20 snails each were formed. Each animal group belonged to the same laying, and the snails were kept in the same environmental conditions as their parents. For the first month of life, the snails were placed in small plastic boxes (420 cm 3 ) on a wet synthetic sponge. The food (plant material meal) was placed on a small piece of parafilm (2 cm 2 ). The composition of this diet is shown in Table 1 . After the first month of life and until the sixth, the snails were housed in larger plastic boxes (1800 cm 3 ) without sponges and with appropriate feeders and drinkers. The boxes were covered with wire netting. As the accumulation of excreta delays growth (Herzberg, 1965) this was removed every 2 days.
Measurements \
The snails were weighed at birth and at 10, 20, 30,45 and 60 days of age. Thereafter, and as the individual variability showed up clearly, the individual weights were determined every 15 days until 6 months of age.
Statistical study
The variability of the individual weights within Group CV", coefficient of variation.
As the assumption that individual weights were normally distributed had to be rejected, the data were transformed to obtain a normalized distribution. Both square root and natural logarithm transformation were applied to the data (Mead & Curnow, 1983) . A growth curve was obtained from the most appropriate transformation and through standard regression techniques with the purpose of studying the possibility of estimating age from weight.
Results and discussion
The mean weight per animal from birth up to 6 months of age, with the maximum, minimum and median weight per animal and coefficients of variation from 2 months of age, are shown in Table 2 . The individual variability of data is shown by the values of the coefficients of variation. The assumption that individual weights were normally distributed from 2 to 6 months was rejected at all times using a chi-squared test (P<0·05).
The mean weight at birth was equal to 19·8 mg, lower than the value of 28 mg found by Daguzan (1982) for snails of the same species. On the other hand, the weights reached after the first months of age were higher than those reported by others (Gomot et al., 1982; Daguzan, 1982) . The high values for the coefficients of variation agree with those found by Daguzan (1982) . The histogram and frequency polygon of Fig. 1 show the distribution of individual weights at 6 months of age, when the median value was about 601170 lower than the mean value.
The transformation of original weight data using square root or log of the values produced more normalized distributions. However, the square root transformation failed to produce a normal distribution from 120 days Qf age in group 3. For this reason the relationship between age and weight was studied using the log transformation. The linear regression was significant, with no significant nonlinearity. The regression equation (n = 357), with its residual standard deviation (RSD) and the RSD expressed as a percentage of the mean of the dependent variable, were:
where y = log of weight (mg) and x = age (days).
We can deduce from this equation that for weights smaller than 240 mg (&'49 = 242), it is not possible to estimate age in this way (estimated age would be negative). Many animals are found with a bodyweight of about 240 mg. Only in the case of weights approaching the mean value (y = 6, 70; original data = 800 mg) will the estimation be made with a low error.
The results of our investigation emphasize the high variability and asymmetrical distribution of individual weights in Helix aspersa snails born from the same clutch. Therefore the median weight instead of the mean one could be a much better measure of central tendency. At the same time, these results highlight the difficulties encountered when trying to establish the precise estimate of age in these animals.
